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Allergic march is a part of a phase that occurs in a series of continuous steps in disease of pedi-
atric patients, which proceeds from atopic dermatitis to asthma, and from asthma to allergic rhi-
nitis. Recently, several hypotheses have been raised to explain the allergic march. Among them,
the study of the hygiene theory related to microbiota, and the study on the role of innate cyto-
kines which occurs in skin barrier damage are attracting attentions. If the interaction between
the microbiota and the immune system occurs improperly, the activity of the regulatory T cell
becomes insufficient and the immune-regulatory function is reduced, resulting in allergic dis-
eases. Because of the skin barrier disruption, the innate cytokines are activated, thus resulting
in Th2 inflammation reaction being increased. Considering this pathogenesis, blocking the
linkage to pathogens is regarded to play an important role in preventing and treating allergic
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Table 1. Environmental exposure in early life and development of allergic disease
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Exposure Implication Reference
Favorable Farming house - Endotoxin: Inverse association with hay fever, atopic sensation, 4)
atopic wheeze
- Exposed subject’s atopic status, the timing of the exposure:
determine positive/negative effects
Family size (siblings) - Prevalence: inverse association 5)
- Severity of symptom: positive association
Day-care center - Parental history of atopy, but no maternal history of asthma: 6)
inverse association with asthma
- Maternal history of asthma: no apparent protective effect
Dog or cat -2 or more pets (dogs or cats) reduce allergic sensitization 7)
Unfavorable Machine dishwashing - More dllergic disease than hand dishwashing 8)
Antibiotics - Prenatal and post-natal exposure was associated with an 9)
increased risk of asthma
Cesarean section - 52% increased risk of asthma compared with spontaneously 10)
vaginally delivered
Not associated ~ Home cleanliness - Not associated with arisk for asthma and allergies 1)
Breast feeding Controversial 12)
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Immunologic Causes of Allergic Disease in Children I Kim JK, et al.
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Environmental

exposure

Unfavorable exposure*

A4

‘ Microbiota alteration’ ‘

‘ Treg ‘

Th2 cell f ‘

y

Immunotherapy
Treg f

Fig. 1. Development of allergic disease in children. Microbiota is
altered when it is affected by improper environmental conditions in
the neonatal period. Due to altered microbiota, the activity of regu-
latory T cells declines and the levels of Th2-associated cytokines and
IgE are increased. Immunotherapy induces immune tolerance by
weakening the sensitization of the antigen and strengthening the
function of regulatory T cells. *machine dishwashing, antibiotics, ce-
sarean section, tunfavorable species, diversity |.
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Table 2. Efficacy of SCIT and SLIT
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Allergen Age Enrolled Duration Cumulative Effect Adverse Reference
(year) (patient) (month) Dose effect (patient)
SCIT Mixed grass  6—14 205 36 2000 SQ units/ Symptom score Not 36)
pollens 6 week improvement, mentioned
prevention of
asthma development
Alternaria 5-18 50 36 5000 TU/ Symptom Edema (4), 37)
4—6 week medications score headache (1),
63.5% decreased facial
than placebo flushing (1)
Mixed grass ~ 3-16 53 27 6000 TU Symptom- Not 38)
pollens medication score mentioned
improvement
All Mean 118754 36 Not mentioned Prevention of Not 39)
37 asthma mentioned
development
SLIT HDM 5-12 69 6 12 mg Positive 0 40)
Mixed grass 6—12 161 36 2625 kAU Positive Oral 41)
pollens itching (17),
urticaria (1)
Mixed grass ~ 3—-14 97 32 Pangramin Symptom- SLIT (49%) 42)
pollens SLIT®; 0.5 pg, medication score Placebo
3 times/week 77.3% relived than (27%)
placebo
HDM 6—18 251 24 700 BU, Not effective Itching (14) 43)
twice/week
HDM 12—64 946 12 SQ HDM Improved rhinitis Serious allergic 44)
SLIT tablet score event (10)
(10000 jAU) daily
Mixed grass 5-14 153 36 Major allergen Prevention of Not 45)
pollens 0.5 ug daily asthma mentioned
5/week development
All 5-17 216 36 480 ug Improved Not 46)
for HDM symptom than mentioned
drug group,
prevention of
asthma
development
SCITvs. HDM 5-10 48 12 SCIT: 111 ug Both effective SCIT: 47)
SLIT (SCIT: 16, SLIT: 295.5 ug systemic
SLIT: 16) reaction (2),
SLIT: 0
HDM 6-13 33 12 SCIT: 43770 TU Both effective on SCIT: local 48)
(SCIT: 171, SLIT: 173733 TU rhinitis symptoms injection (2),
SLIT: 10) (SLIT: no statically SLIT: orall
significance) itching (3)

Pangramin SLIT® (ALK-SCHERAX, Hamburg, Germany). SCIT: subcutaneous immunotherapy, SLIT: sublingual immunotherapy, SQ:

standardised quality, HDM: house dust mite
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Primary prevention:

moisturizing

« Pre-atopic dermatitis
freatment Atopic dermatitis
« Protect trans-epidermal water loss

« Supress germ colonization

Prevention of allergic march

Neonate

Allergic march

Secondary prevention:

monoclonal antibody

« Post-atopic dermatitis
freatment

« Omalizumab, dupilumab

» Anfi-TSLP, IL-25, IL-33

Fig. 2. Prevention of allergy march caused by skin barrier disruption. As a way to prevent allergy march caused by skin barrier disruption,
there is primary prevention such as moisturizing treatment and potential secondary prevention such as monoclonal antibody treatment tar-
geting type 2 inflammation. TSLP: thymic stromal lymphopoietin, IL: interleukin.
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